Particle Identification &
Momentum Resolution

1. Get momentum distribution of particles.

2. MC simulation with given range of momentum.

3. App
4. App

y dE/dx resolution.

y Momentum resolution.
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Momentum Distribution

IQMD AuAu 250 MeV/u Soft Model.

Proton (~33%) Deuteron (~7%) mt (~1%)
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MC Simulation

Ar/CO2 (90/10) Gas

particle

1. Fixed drift length = 350 mm

350 mm

2. Random momentum

distribution from IQMD data.
(previous slide)

3. Event number, proportional
to IQMD data.

(previous slide)
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Momentum Distribution

dN/dp
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“IQMD Data”
‘MC Simulation”

14

12

10

@
._llllllllllllllllllllllllllll

x+
IQMD
EmMmc

50 100 150 200 250 300 350 400 450 500
p (MeV)

dN/dp

180

160

140

120

100

80

60

0 200 400 600 800 1000 1200 1400 1600 1800

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Proton

IQMD
I MC (x10)

llllllllllllllllllllllllil

l_ll l I

p (MeV)

Deuteron
| IQMD
. MC (x10)

"..“Ill"lllIIIIIIIIIIIIII['IIll]l'l'l

p (MeV)

LAMPS TPC | JungWoo



Resolution

Besolution of ¢ —

Energy resolution at PANDA found to be always better than ~10%.
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dE/dx (MeV/mm)

0.005

0.0045

0.004

0.0035

0.003

0.0025

0.002

0.0015

0.001

0.0005

dE/dx Plot

Perfect Resolution
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dE/dx (MeV/mm)
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dE/dx Plot

Energy Resolution : 10%
Momentum Resolution: 5 %
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dE/dx (MeV/mm)

dE/dx Plot

Energy Resolution : 10%
Momentum Resolution : 10 %
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dE/dx Projection

Energy Resolution : 10%
Momentum Resolution : 10 %

Momentum Range (MeV) : 1000 < p < 1020
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Summary

1. Bethe-Bloch Formula

2. Momentum resolution is dependent on value of
momentum.
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FOPIROOT

prototype

TPC Geometry

LVGEI\/I & Pad plane |

primary vertex '
|
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FOPIROOT

DIGI Macro

FOPI macro Modified

extracted z < O data iIncluded z < O data

drift length = z drift length = z - zGem

Event Information

Proton(#100), 200 MeV, Random angle, 0.5 T(z)
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FOPIROOT

DIGI Tasks

Data Set

MC TpcPoint
TpcClusterizerTask TPcPrimaryCluster
TpcDriftTask TpcDrifedElectron
TpcGemTask TpcAvalanche
TpcPadResponseTask TpcSignal

TpcElectronicsTask TpcDigi
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TpcPoint x vs y (MC)
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TpcPoint x vs y (MC)
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Summary

1. DIGI data still shows different output from two
cases. (Gas problem?)

2. Try to get position of each pad (to read TpcDigi).

3. Reconstruction.
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